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FMIT PROTOTYPE LINAC TANK*

N. J. COOPS**
Los A1.%nosNotional Laboratory, Los Alamos, New 14exico B7545

M!!?.ul
The prototype linac tank (PLT) Is an assembly of

many cwonents. This paper {s limited to a discus-
sion of the shell, and not the attaching components.
Basically, the shell consists of an 8-ft-diarnby
12-ft-longcopper-lin?d tube. Desoite the simplicity
of this descrlpt!on, many special features not used
nor needed in pulsed accelerators have been incorpo-
rated into this design, to handle the continuous duty
cycle and hi h radiation levels ex ected for the

! YFusion Mater als Irradiation (FMIT Facility,l The
shell has been made a part of the development hardware
package, not because the shell needed design develop-
wnt, but to allou testing and proving of other
attaching hardware.

Introduction

The PLT (Ffg. 1) is-built to one-tenth the length
of the FMIT and will be used at the Los Alms
National Laboratory to test the operation of the FMIT
Injector, the radio-frequencyquadruple (RFQ), and
to train operators to handle FMIT systems. The
operating characteristics of the molecular hydrogen
beam, running through the PLT from 2 to 5 %V, will
create a milder radiation ●nvironment than FMIT.
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Slmpliclty, h{gh Stiffness, &djuat&blllty, and
rolltbllity arc the kcy wordt that dgtcribo tht thrust
of th~ PLT ddslgn affort. FuMtiontllyt th~ tank will
OpOrttO at 80 HHz, with J vacum, of 10- Torr, with
Wport-tttachtn uubt,yttms ~i hing 31 0)0 lb, and

1 !with tht captbil ty to mointain t~ mschln~d-tn dtmc-
Bional Qnv@lopt to wtthln 0.005 In. Thl PLT opcrtting
woi ht is 72 000 lb; Its ltngth is 144,05 In., tnd Its

!nannal dt~tw ii 96.50 in.

tdnk. These categories are tank cylinder, tank ports,
cooling, allgnment and leveling.

Note: As you read, periodically remind yourself,
that FMIT is s continuous-duty-cyclemachine with a
20-year service life, and with built-in high reliabil-
ity. To achieve these operating condltlons, SIX
design rules were imposed on ths PLT, with the intent
of applying these rules also to Ff41T.

. Use soft vacuum back-up for all seals and
welds.

, Minimize hi h vacuuw+to-water jofnts.
. #Use Welded F joints (if possible).
● Provide copper llnlng on all port interiors.
. Use counterflow water cooling.
. Llmlt the use of copper plating and copper

brazing.

Tank Cylinder

The tank is fabricated frcinASTM A516 Gradr-70
steel, explosively clad with copper. The clad copper
makes up 20Z of the corrposite,and conforms to ASME
S8-152 Grade-102 requirenwnis. The plate 8izes
ordered were 90 in. by 320 in, (100 In. is considered
a maximum mill width). TWO plates are welded together
in the flat to make up the 149 in, tank length. The
longitudinal seam is placed at the top of the tank,
uhare rmst of the seam will b~ rainovedto make room
for the spanner hatch frune. The circumference seam
(Fig. 2) has an open soft-vacuum groow that isolates
the copper weld!ng fran the stacl, provide$ gas back-
up for t~. copper and steel root passes, and allows a
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reworking to meet the average diameter requirement,
shrinkage tests, ustng samples from the clad-plate
●xcess, have been specified.

Tank Ports

Three designs for the tank ports have been
Incorporated Into the PLT. Each design has the
cmrsnonde,~cunlnatorof a copper lining. The first
dislgn is the most unusual in that It is 135 In. by
18 In. by4 In. deep. Figure 3 shows a shlppfng

● ~$HlpPING COVER

Fig, 3. Girder - d!ift-tube port.

cover clmin the port.
?

~fter tank installation, the
drift-tube/g rder assembly will be sealed to the
hatch with a hellcoflexmta”l/elastomer double seal
to provide for RF current conduction and for soft
vacuum back-up. The second design (Fig. 4) Is for a
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Fig, 4. Small port *sign.

For each of tht thrw port dctignt, ar~chlncd
c~tor wow Iimlts tho mount uf -lding to thtt

!raqutrt by the AX coat and to maintfin th~ll
stiffntst. Thapove mhy bo ut~d, If nfmdsd, for
auxiltary port coeltng.
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Fig. 5. Large port design.

Maintaining ~l”F wall temperatures requires lsrge
volumes of Hater, counterflow ductir,g, and complete
water covtrege. The cylinder cooling consists of 22
mirror-image channels placed around the tank outer
surfaces. Manifolds at pacl) end of the tank allow
water to enter or exit by the system shown below
(Fig. 6). The channels are of a dimpled-jacket
design and are formed from 10-gauge alloy steel,

THIS SLOT IS CUT FOR QETLIcl~
HATER BUT 1S CLOSED NH[’ITHE
CHANtiEL1S OPE!ITO SUPFLY
WATER

/

oRIFICE
FOR SUPPL

WATER

UATEQ

,Y
RETURI,
HATER
SUPPLY

ORIFICE J’
ACCESSPuRT

Channtl flow !t 21 gb~/min &t 10 PSI with s
Velocity of 3 ft/\, Two d!fllod orificos maintain
supply back prctsur~.
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Fig, 7. Tank end-wall cooling.
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Fig. 8, Tank crosq sec?iun.

The force requlrcd depends on the amount of deflec-
ti~n; but for the movements anticipated (i16 in.),
the forc~ will be -500 lb appli~d near the
CCntOr of the wall.

The tank rests on four concrete piers of a
heiQht to raise the tank centerline 10 ft above the
floor. 10 adjust the tank into alignment with other

components, four elevating jacks (coupled w~th hydro-
static pads) nave been used. The hydrostatic pads
handle aror,blnedwelght of 72 000 lb andwlll allow
lateral and horizontal adjustment with a nom!nal
l/8-lb adjustment force. The nOMin~l lift from the
hydrostatic pads is 0.003 In.; at the point where
adjustment is initiated, 21 ft/lb of torque will
elevate each of the four jacks mounted on top of the
hydrostatic pads (Fig. 9).
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Fig. 9. Jack and pads on the support piers.

Tank alignment to other components is prov:jed
by the installation of toolifigballs at twu locations
on both ends of the tank. These balls are ~laced
within 0.005 In. of the average-tank center Ine and
have be?n used as the centerline location for all
machlnlng operations on the tank.
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